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Study on translocating speed and water distribution uniformity
of lightweight lateral move irrigation system
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lege of Water Resources and Architectural Engineering, Northwest A&F University, Yangling, Shaanxi 712100, China)

Abstract ; In order to identify a reasonable translocating speed of lateral irrigation system and effects of
water distribution uniformity on soil water content under a low operating pressure, a relationship be-
tween operating pressure and translocating speed at a rated irrigation quota is established through in-
door and field experiments by employing the lightweight lateral move irrigation system developed in
house, in addition, the variations in water distribution and uniformity as well as soil water content uni-
formity are analyzed in terms of time. It is clear that the relationship can estimate the translocating
speed and operating pressure accurately under a given irrigation quota. The lowest and highest translo-
cating speeds are 17.27, 58.65 m/h under 40 — 120 kPa operating pressure at 10, 15 and 20 mm irri-
gation quotas, respectively. An increasing operating pressure can improve water distribution uniformity

slightly, for instance the uniformity is 0. 696 for 40 kPa operating pressure, but for 60 — 120 kPa pres-
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sure it is increased to 0. 731 —0.788. Note that the water distribution uniformity is quite better in soil

than on land surface at low working pressure. Particularly, the soil water content uniformity is 0. 906

after 6 h since irrigation, but it can be as high as 0. 953 after 24 h under 40 kPa working pressure.

This suggests that the design specification on water distribution uniformity can be loosened properly by

moving the irrigation system faster to reduce operating cost and energy consumption.

Key words: lightweight lateral move irrigation systems ; moving speed ; irrigation efficiency ;uniformity ;

soil water content
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Fig.1 Schematic of sprinkler irrigation
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Tab.1 Comparison of calculated and measured
irrigation quota

m

m,/mm
py/kPa a/%
v, v,

40 12. 668 12.233 3.6
60 15. 400 15. 824 2.7
80 17. 690 17.273 2.4
100 19. 698 19. 821 0.6
120 21. 506 21. 657 0.7
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Tab.2 Translocating speed of irrigation system
under various operating conditions

v

o/ (m-s™ 1)
M, /mm
py =40 py =60 py =80  p,=100 p, =120
10 34.55 42.00 48.25 53.72 58. 65
15 23.03 28. 00 32.16 35.81 39.10
20 17.27 21.00 24.12 26. 86 29.33
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Fig.3 Relationship between water distribution and
working pressure
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Tab.3 Statistical characteristics in frequency of land surface sprinkler irrigation

p./kPa Y M/ mm 'R M,/mm s D SK CK M,/ mm M.,/ mm 1 cv
40 90 12.23 0.87 13.52 4.74 22.48 -0.85 0.03 19. 40 1.21 18.19 0.39
60 96 15. 82 0.94 17. 69 5.33 28. 40 -1.25 0.52 21.33 1.75 19.58 0.34
80 99 17.27 0.94 18. 81 5.41 29.30 -1.19 0.41 23. 66 3.19 20. 48 0.31
100 102 19. 82 1.00 22.45 5.85 34.18 -1.17 0. 66 27.98 3. 14 24.83 0.29
120 118 21. 66 0. 96 24.34 5.74 32.99 -1.34 0.97 28.02 5.16 22.86 0.27
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Fig.4  Soil water content distribution after 6 h since irrigation
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Tab.4 Statistical characteristics in frequency

of soil water content after 6 h since irrigation

py/kPa Y Mo/ mm ey M,/ % s D SK CK Ornax/ % 0,in/ %0 1 cv
40 90 27.09 0.59 28.03 3.21 10.29 -0.59 -0.43 32.17 20. 87 11. 30 0.12
60 96 26.90 0.46 27.42 2.60 6.75 -0.79 0.12 31.07 20. 40 10. 67 0.10
80 99 27.07 0.35 27.20 2.02 4.08 -0.78 0.50 30. 27 21.50 8.77 0.07
100 102 27.31 0.27 27.78 1.57 2.46 -1.02 0.73 29. 47 22.90 6.57 0. 06
120 118 28.19 0.25 28.35 1.51 2.28 -0.98 1.32 30.70 23.53 7.17 0. 05
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Tab.5 Statistical characteristics in frequency of soil water content after 24 h since irrigation
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Fig.5 Soil water content distribution after 24 h since irrigation

p,/kPa Y M3/ mm Ly M;/mm s D SK CK M, ./mm M, /mm 1 cv
40 90 21.72 0.24 21.62 1.31 1.71 0.70 0.44 25.27 19.33 5.93 0. 06
60 96 23.82 0.22 23.95 1.23 1.52 -0.22 -0.02 26. 17 21.27 4.90 0.05
80 99 23.83 0.15 23.73 0. 86 0.74 0.45 1.23 25.97 21.97 4.00 0.04
100 102 24.89 0.12 24.91 0.71 0.50 -0.22 0.43 26.53 23.15 3.38 0.03
120 118 25.12 0.12 25.20 0.72 0.52 -0.41 -0.07 26. 40 23.43 2.97 0.03
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